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This application Is related by subject matter In 
Applicant's copending application No.91 301808.1. 

This Invention relates to an apparatus for apply- 
ing a plurality of surgical fasteners to body tissue and 
more jparffculaily fo In apparatus for slmuitaneously s 
applying a plurality of two part bioabsorbable surgical 
fasteners. . 

Spical fastener applicator apparatus in which 
surgical fasteners are simultaneously applied to bo^ 
tissue are known. Typically, these devices include a 10 
fastener holder positioned on one side of the tissue to 
be fastened and an anvil parallel to the fastener holder 
positioned on the other side of the tissue. Typically, 
means is provided fo^ the fastener 

holder and the anvil toward one another to damp the is 
tissue betweenthem. Means teii^ 
ing the fasteners from the fastener holder so that the 
ends qf the fasteners pa$s through the tissue arid 
form finished fasteners as they make contact with the 
anvil assembly, thereby producing an array of finished 20 
fasteners in the tissue. 

Mb in use ^ 
fasteners having a fastener portion and a retainer por- 
tion. The fastener portion generally has barbed 
prongs for penetrating body tissue arid engaging cor- 25 
responding openings in the retainer portion: Once 
engaged, the fastener and retainer are locked 
:^^.,j^^E|»ten^\TO usueiily con- 
structed from bioabsorbable material. 

In common use are apparatus in which the fas- 30 
tyfF^^W**™**** removably mounted moron 
an actuator for supporting and actuating the cartridge: 
Th ® apparabis can be disposed of after a single use 
or it can be reused for another surgical fastening pro- 
cedure after cleaning, sterilizing arid reloading with a 35 
fresh cartridge. Also in use are fully disposable surgi- 
cal instruments in which the cartridge and actuator are 
preassembled ready for use and disposed of after 
only a s;ngle use, 

U.S. Patent No. 4,665.916 (Green) deswibes a 40 
surgical fastener apparatus for applying rows of fas- 
teners laterally through hollow body organs such as 
the thorax, trachea, stomach, uterus or intestines. 
The cartridge includes an alignment pin which 
achieves and maintains proper relative positioning of 45 
the fastener holder and anvil components thereof: 
When the fully assembled instrument is actuated; itjs 
RSSRLjSPffSSSif?. R^^*!?!^'*^.^^ body ttaweto be fte^'' 
tened is damped in plape between the staple-ejecting 
surface of the fastener holder and the anvil assembly. so 
The clamping pressure exerted against both sides of 
the tissue is sufficient to provide effective hemostasis 
along two linear sites which, upon "firing" of the instru- 
ment, receive substantially parallel rows 6f fasteners 
on either side of ah incision formed by a tissue cutting 55 
knife whirit is also incorporated in the holder. The 
deployment of the knife is mechanically synchronized 
to immediately follow the insertion of the festenere. 



U.S. Patent No. 4,819,853 (Green) discloses a 
surgical fastener applicator which includes tissue 
gripping elements provided along the sides of a knife 
slot to prevent body tissue from pulling away from the 
fasteners after the latter are positioned in place and 
the incision is made. Thereafter, damping pressure is 
released. 

U.S. Patent No. 4,881,545 (Isaacs et ali) dis- 
closes a suigic^ 

Improved body cutti ele _ 
ment of the assembly ji helcJ in p^ri^nt l^ng 
engagement with a knife holder. 

U.S. Patent No. 4,767,044 (Green) discloses a 
fastener applying apparatus including means for pre- 
venting all of the fasteners from reaching peak for- 
mation force at the same time in order to reduce the 
maximum force required to operate the apparatus. 

M- Patent No. 4,728,020 (Green et al.) dis- 
closes an articulated surgical fastener applying 
apparatus having a linear drive mechanism which is 
offset from the centerline of movement of the surgical 
fasteners. The drjye^ dfrected.l.e. 
it is a pulling force transmitted by a tensioned cable 
mechanism rather than by a drive rod. 

While the prior art Instruments, such as those 
mentioned above, have b^ 
^^ pommunity by providing surgeons with quick 
and simple means to make and/or seal incisions in 
body tissue, improvements are nevertheless desir- 
able. For example, in performing operations on the 
uterus, it Is important not to cause damage to fetal tis- 
sue. The chance of su^ 

reduced by having a closely controlled gap spacing 
between the fastener cartridge and the anvil assem- 
bly. Narrow gap clearance is preferred initially to mini- 
mize the possibility of extraneous tissue entry into the 
gap while the apparatus is open. However, after the 
apparatus is fired and oporied to relea^lfte body iis- 
sue » ? wide gap clearance Is preferred to facilitate 
easy removal of the body tissue from the gap. 

An apparatus is provided herein for applying a 
plurality of surgical fasteners to body tissue or the like 
by gripping body tissue between fastener holding 
means and fastener closure means, applying the fas- 
teners to the body tissue, and closing the fasteners. 
The apparatus includes means for^^ 
least one of sajd fastener^ fas. 
tener closure means toward a '^Mon whtdfi provides 
sepaiation of the fcw^ 

ing means and festener dd^ the pivotal 

biasing means being operable only ^ 
have been closed. : 

In a preferred embodiment the fasteners are sim- 
ultaneously applied. The apparatus generally com- 
prises a body, fastener closure means at one end 
portion of the body, and a fastener holder mounted 
relative to the fastener closure means. The fastener 
dosure means, such as an anvil, and the fastener hoi- 
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der are biased toward an initial spaced position for 
receiving and contacting body tissue positioned be- 
tween them. The apparatus includes releasable 
means for moving the fastener holder and/or the fas- 
tener closure means toward each other, and means b 
** a PPWng a drive force to one or more fastener 
pushers so as to drive the fasteners into the closure 
means. 

Also included are tissue release means for pivot- 
afly biasing at least one of said fastener holding 10 
means and fastener closure means toward a position 
whereby the space between them generally exceeds 
the space associated with the Initial position, the tis- 
f" 6 "^ease means being operable only after the drive 
force has been applied: JS 

More pariiculariy, the tissue release means 
^udesfirstn^nsforaijpiyirig^ 
festenerrK)ldermeans;g 

f n opened position; second means for Initially resist- 
ing the biasing force of said first means untiltheseo 20 
ond means moves to a released condition; and third 
i^sfor releasing said second means in response 
to both application of drive force along axial drive 
means and release of the releasable means for mov- 
ing thefastener holder and/or fastener closure means 25 
.. toward each other. iy'T.*X™£^\ ■ 
The first means comprises a wire spring 
associated with the body of the apparatus, the wire 
«pnng having a proximal portion Which is fixed to the 
WWF body, and a movable distal portion which 30 
contacts a boss projecting laterally from the fastener 
iioldermeans. the wire spring exerting a biasing force 
on said boss. • '' 

The second means comprises a leaf member 
suchasaleaf spring, associated with the body of the 35 
apparatus and having a distal portion for contacting 
the base of thefastener holder. The leaf member per- 
mite longitudinal motion Of the festener holder means 
wae preventing prvbtingmerebf. 

The leaf spring applies a biasing force of such 40 
magnitude and direction so as to resist the biasing 
toree of said first means. » 

Thettird means comprises an elongated flexible 

^H^^ fabricated ^ a P°<ymeric material, 
wt^feshoablymovablefrom an initial distal position 45 
wherein the elongated member prevents the leaf 
spring from moving to its released condition, to a 
proximal position wherein the leaf spring is released 
an^free to move to its released condition. The elon- 
gated member also has a longitudinally extending so 

Thewialdrlvemeansof the apparatus comprises 
a thrust bar having a depending member for engaging 
aald slot of the flexible strip, the thrust bar being ton-- 
fltoidfrjaljr movable from an initial proximal position 55 
wlwreln the depending member is not In engagement 
with the slot, to a distal position wherein the depend- 
Ino member enoaoes the slot, and th« thrust har h*inn 
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returnable to a final proximal position wherein the 
depending member moves the flexible strip to its 
proximal position for releasing the leaf spring. The 
depending member of the throstbar preferably has a 
camming surface for contacting the proximal edge of 
the flexible strip. The axial drive means can be offset 

fr 0 %we axial centeriine of movement of me fastener 
pushing means. 

,„ Prefen-ed embodiments of the invention are des- 

wheSin^ ere ' nbe,0W "I th reference to the drawings 

Fig. 1 is a perspective view of the fastener apply. 
• fng apparatus of the present iriyintion; ■ 
Fig. 2 Is a perspective cut-away view of the 
apparatus of the present invention; 
Fl ? s h 5 s ' and 6 are exploded perspective 
views of the fastener applying ^mechanism of ie 
apparatus; 

Fig. 3A is a perspective view showing the wire 
spring of the presert ihvientipn. 
Fig. 7 is a perspective view of the retainer support 
arm of the apparatus; 

Fig 8 is a perspective view of the retainer mount- 
ing strip of the apparatus; 
Fig. g is an enlarged perspective view of a two 
part surgical fastener which can be applied to 
body tissue by means of the apparatus of the pre- 
sent invention; 

Figs. 10. 11. 12 and 13 are elevatlonal views par- 
tially cut-away, sequentially illustrating the fas- 
tener application with the apparatus of the 
invention; 

p s - 14 and 15 are cross-sectional views of the 
fastener cartridge and anvil assembly, illustrating 
) he °P era ^ n of *e apparatus in preftred and 
fired conditions, respectively; and 
F M- 16 ^ an elevatioriai cut-away view of the fas- 
tener cartridge arid anvil assembly after the 
apparatus has been fired. 
Referring initially to Figs. 1 to 4. left and right body 
portions. 10 and 20 respectively, provide means for 
housing the actuating mechanism of the invention and 
also provides means for allowing the user to hold the 
instrument Each body portion has a handle portion. 

1 1 and 21 for the left and right body portions respect- 
ively, and a longitudinally or axialiy extending portion 

12 and 22, respectively. The body portions also each 
have internal struts 23 which include recessed por- 
tions 23a as^ted^ 

the handle. The struts provide added strength arid 
support The recessed portions 23a receive and hold 

the frame extension 50 in afixed position. Aperture 25 
J" the right body portion and a corresponding aperture 
•n the left body portion receive trigger pivot pin 140 
shown in Fig. 3. Recessed portions 24 and 14 of the 
nght and left body portions from a slot for receiving the 
pivot arm 151 of safety catch 150. 

Rofarrinn to Fin 3 left fem, fin le on olnnnofoH 
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member having an axially extending longitudinal por- 
tion 63; a proximal portion 61 which is inclined from 
the longitudinaj portion arid which defines aperture 62 
for receiving trigger pivot pin 140; a U-shaped distal 
portion 64 haying a dfetal leg 64a, a proximal leg 64b, 
aperture 64c for receiving shoulder rivet 70, and aper- 
tures 64d for receiving rivets 250 for nK>unting to the 
retainer housing 240 (see Fig. 6); and notch 65 for 
engaging one of the detents 21 1 of the spring retainer 
• 210. . 

Referring to Fig; 3A, the left frame 60 also has a 
fulcrum button 66 projecting outwardly from the side 
thereof. A biasing wire spring 67* which is preferably 
a resilient metal rod, contacts the inner member 66a 
of the fulcrum button 66; Relatively wider outer mem- 
ber 66b h^lps to retain the spring 67. The proximal 
end 67b of the biasing wire spring is fixed to the left 
frame, preferably by being inserted into an aperture 
6? ^ prevent said p^rt^ e 
distal end 67a of the spring is resiliently movable and 
is positioned over boss 305 of side plate 30p <rf ihe 
fastener holding cartridge 460. Boss 305 projects 
through slot 69 of the left frame. The wire spring 67 
exerts a downward biasing force on boss 305 in the 
direction shown by arrow A. The biasing force urgfcs 
the festener holding Mrtridga to plvbt In the open 
position/ The biasing force of wire spring 67 opposes 
the biasing force of leaf spring ^4 s ^pwninFig.4, but 
it is not sufficient to overcome the leaf spring biasing 
force. Therefore; the biasing force of wire spring 67 
becomes effectual only after leaf spring 220 is 
released, as explained below. When the fastener hol- 
der is released into the open position after the instru- 
ment is fired, it will separate from body tissue quickly. 

While the wire spring 67, fuldrum 66, slot 69, and 
boss 305 are illustrated in association with the left 
frame 60, it is also within the scope of the present 
invention to provide such features on the right frame 
30 as an alternative or in addition to the left frame 60, 
Referring now to Fig; 4, right frame 30 is an elon- 
gated member having an axially extending longitudi- 
nal portion 33; a proximal portion 31 which is inclined 
from the longitudinal portion and wh 
aperture 32 for receiving trigger pivot pin 140; a U- 
shaped distal portion 34 having a distal leg 34a, a 
proximal leg 34b, aperture 34b for receiving shoulder 
rivet 70, and apertures 34d for receiving rivets 250 for 
mounting to the retainer housing 240 as shown in Fig. 
6; and notch 35 for engaging one of the detents 211 
of the spring retainer 210 as shown in Fig. 4. 
Additionally, right frame 30 is tixe<fly mounted to 
frame extension 50 such that both have aperture 32 
in common. Frame extension 50 has an indentation 
51 on its distal edge for accommodating the pivot arm 
151 of safety latch 150. 

Referring now to Fig. 6, left and right frames 60 
and 30, respectively, are mounted In a parallel spaced 
apart relationship to each other. The distal U-shaped 



portions define the U-shaped distal end of the Instru- 
ment The mutually facing surfaces of the distal por- 
tions of the frames are* flat thtis eliminating 
intermediate components and facilitating improved 

5 component alignment and minimizing dimensional 
^ This is in contrast to prior art 

!!^^meni| in wriich simnariy shaped distal plates 
JII§If£$l jny/ard indentations or jogs to demote 
the dls^ leg which su^ 

# l^fry^dm than the fastener holder. In the prior art 
instruments (see e.g. U.S. Patent No. 4,665,8116) 
alignment of fastener components and body tissue 
was; provided by a longtodlnally minted aig 
#!^!^ 

15 the present invention alignment is fa<^itated by the 
provision of closer tolerances between the fiat inner 
sides of the frames and the fastener holder, by spacer 
Pin TQ Which mainteirts a predeteitnfried distance be- 
tween the ends of proximal legs 64b and 34b, and 

20 through the use of a material of construction for the 
frames which ensures that the frames will neither 
defoim norfatigue duri^ 

are constructed from stainless steel having a thick* 
ness of at least 6.07 inches arid preteraWy of from 
25 °-°7 ^ inches. Parallelism and close tolerances 
are thereby maintained for proper alignment of the 
fastener holder with the anvil. 
J" ^ 

tie^ento legs 64b and 34b of the left and 

30 right frames, and projections 71 are received into 
apertures 64c and 34<x Spacer pin 70 spaces the left 
and right frames apart at a fixed predetermined dist- 
ance and serves as a guide for the fastener holding 
cartridge.: 

35 Referring to Figs. 2 and 3, actuator 80 serves as 
part of the fastener cartridge actuation means. La 
is an approximating means to move the fastener 
cartridge from a proximal open position such that 
body tissue can be freely inserted into the gap be- 

40 tween the fastener <arHdge and the aiwO assembly, 
into a distal closed position wherein it can hold body 
tissue clamped between It and the anvil assembly, as 
discussed below. Actuator 80 is a lever pivotally 
mounted to the left and right body portions 10 and 20 

4> by ofapiri ^0 dispc^ed th^ 

Aperture 82 receives pin 90 for mounting lever rod 
110. Actuator 80 has a forked distal end 83 and a foii- 
gitodinal central slot 84. Thumb rest 85 is at the 
proximal end. 

?? Lever rod 110 is an elongated member defining 
ibngi^ 

mounted within slot 84 of the actuator by means of pin 
90 disposed through aperture 82, washer 1 00 arid slot 

Hi: 

55 trigger 130 Is an elongated lever arm having a 
forked end with curved hook-like members 131 shown 
In Fig. 3. Central slot 132 extends longftudinaiiy along 
the underside of the trigger 130; Side slots 133 are 
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provided for engaging the snap prongs 154 of the 
safety catch 1 50. Central slot 1 32 is provided in bigger 
130 for receiving trigger insert 120, which is mounted 
therein. Trigger insert 120 has an aperture 121 which 
is aligned with the curved hook-like members 131 s 
such that trigger pivot pin 140 is received theret- 
hrough. Trigger insert 120 has an end with projection 
122 for contacting the proximal end ofiever rod 1 10. 

Referring once again to Figs. 3 and 4, trigger pivot 
pin 140 is transversely mounted with left and right io 
ends fixed respectively in apertures 25 in the interior 
surfaces of the left and right portions 10 and 20, and 
is disposed respectively through apertures 62, 121 
and 32, of the left frame, trigger insert and right frame. 

Referring to Figs. 4. 10 and 11. clamp 160 is ah 
elongated member with longitudinal cental slot 161. 
Cap 170 is mounted on the proximal end of damp 160 
with verticaislot171 of the cap being aligned with lon- 
gitudinal slot 161 of the clamp to permit passage 
therethrough of lever 110. Cap 170 preferably has a 
sipped proximal surface 172 for being contacted by 
the forked end 83 of the activator. Damp 160 has a 
transversely extending aperture 162 for receiving 
clamp pin 90. 

Thirst bar 180 is an elongated member which is 
slklaye mounted within slot 161 of the clamp. Thrust 
bar 180 has a longitudinal slot 181 through which 
ctemp pin 90 is disposed. Proximal end 183 is for con- 
tacting the distal end of lever 110. Distal edge 184 Is 
for contacting the cam assembly discussed below and 
is preferably inclined to facilitate camming action be- 
tween it and link 340. Thrust bar 180 has a distally pro- 
jecting post 182for mounting a washer 190 and coiled 
spring 200. Downwardly projecting member 185 con- 
tacts and engages the retainer strip 500 as explained . as 
more fully below. The bottom edge of member 1 85 is 
preferably inclined to facilitate camming action be- 
tween it and the proximal edge of retainer strip 500. 

Spring retainer 210 is a block shaped piece hav- 
ing longitudinally extending detents 211 for engaging aq 
slots 65 and 35 in the left and right frames. The 

proximal end 212 serves as a backstop for spring 200 
such that spring 200 biases the slidable thrust bar 180 
in the proximal direction. The distal end has a curved 
Portion 213 for rec^ivinjg a leaf s^ng 220. 45 

Retainer pin 231 extends transversely across the 
underside of th eleaf spring 220 arid is fixed at its ends 
In cpnresponding apertures in the txxly portions. 

A novel feature of the present invention Is the use 
of a slidable retainer strip 500, shown for example in so 
Fig. 4. Retainer strip 500 is mounted within slot 214 
of the spring retainer biock 210, and is siidably mov- 
able in the longitudinal direction. Retainer strip 500 is 
preferably fabriwted from a flexible, resilient material 
L such as polymeric material. The retainer strip 500 55 
Possesses a longitudinally extending aperture 501 in 
proximity to its proximal end. When the instrument is 
in its initial, profited position, the distal end of the 

6 
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retainerstrip 500 extends beyond the distal end of the 
slot 214 and retains proximal end 221 of leaf spring 
220 by forming a shelf upon which proximal end 221 
presses. See e.g„ Fig, 10. When retainerstrip 500 is 
moved proximally its distal end is withdrawn from sup- 
port of proximal end 221 , thereby releasing the leaf 
spring 220. This will be discussed in greater detail 
. below. 

Referring additionally to Figs. 5 and 6, the fas- 
tener holder 460 of the present invention is an assem- 
bly which includes several unique features. 

The cam assembly, which is housed within the 
fastener holder 460, is a non-torquing force diverter 
comprising an assembly of links and a cam plate 
which converts the off-centered axial drive force tb a 
balanced linear drive force uniformly distributed 
across the proximal end of the knife blade assembly. 
With such means for providing this conversion, the 
need to provide an off-centered drive force directly to 
the knife assembly is avoided. Such last mentioned 
force application method would result in unbalanced 
force and unwanted torque which would pivot and jam 
the knife and fastener pushers. Moreover, in the pre- 
sent invention, force transmissions and conversions 
are provided through compression members thereby 
facilitating definitive and accurate force transmission 
and conversion. Furthermore, tension cabl^ or the 
like as utilized in prior developments are avoided. 

Referring to Fig. 5, the cam assembly includes 
curved link 340 having a distal end pivotally mounted 
in socket 331 in the fastener cartridge 330 by means 
of pin 370 disposed through aperture 341. The 
proximal end of link 340 is pivotally attached by a pin 
360 to one end of an intermediate link 350. the other 
end of the intermediate link 350 is pivotally attached 
by a pin 360 to cam bar 380. Cain bar 380 has a flat 
distal camming surface 381, a rear projection 382 With 
aperture 383 for receiving a pivot pin 360, and upper 
and lower bolts 384 and 385 which project into and 
ride along the inclined slots 291 , 292, 301, and 302 of 
the right and left side plates. The flat distal camming 
surface 381 of the cam bar is for contacting the 

proximal surface 421a of the back of the blade chan- 
nel 420. 

The movement bf the cam bar ha^ ia victor com- 
ponent linearly aligned with the path of movement of 
the fastener pushers 410, knife 440, and blade chan- 
nel 420. Unaligned components of motion are not 
transmitted to the blade channel 420 because the 
cam bar's distal surface 381 remains in a perpendicu- 
lar orientation relative to the center line of movement 
of the fastener pushers 410 and blade channel 420, 
and because the camming surface 381 is slidable 
relative to proximal surface 421a. 

Referring once again to Fig. 5, the knife blade 
assembly also housed within the fastener holder 460, 
includes btede channel 420, leaf spring 390, blade* 
holder 430. arid knife blade 440. 
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Blade channel 420 has two parallel dovetail 
shaped portions 424 projecting dlstally from a back 
portion 421. The dovetail portions define apertures 

422 for engaging projections 432 of the blade holder 
430. Together, dovetail portions 424 define a channel 

423 in which leaf spring 390 is located. The back por- 
tion 421 hasa proximal surface 421a for contacting 
the distal camming su rface 381 of the cam bar, and a 
distal surface 421b which is contacted by leaf spring 
390. 

Curved leaf spring 390 is located between the 
blade holder 430 and the blade channel 420. Its ends 
are retained by inwardly projecting stubs 321 of the 
cartridge cap 320. Spring 390 contacts the distal sur- 
face 421 b of the back of the blade channel 420, 
thereby biasing the blade channel 420 proximally. 

The distal end of blade holder 430 has a slot 431 
f 9r ^oynting a loiife blade ^ 432 on the 

sides of the blade holder are mounting fixtures 
fi ^^^MR'9^^^^^'^^ channel. 

Knife blade 440 has a sharp distal edge 441 for 

cutting body tissue. The proximal edgeof blade holder 

430shovwi in R 9< 5 is mounted in slot 431 of the blade 
: holder.' .' 

Referring once again to Fig. 5, cartridge pushers 
410 are substantially flat strips having distal pointing 
fingeHike projections 411 for pushing the fasteners 
through slots 332, and out of the cartridge 330 into 
engagement with their respective retainers 280 In the 
anvil assembly. At lease one side of each pusher pos- 
sesses an Interference means, such as one or more 
detents 412, which frictionaily engage the surface 335 
of the corresponding slot in the fastener cartridge 330 
in which the pusher slides. (See Fig. 15.) These 
detents advantageously prevent the pushers from ret- 
racting once they have been moved to their most dis- 
tal position, thereby preventing the fasteners from 
migrating or deflecting back into slots 332; Such 
migration or deflection, if unimpeded, may result in 
non-engagement of the fastener with its correspond- 
ing retainer. The proximal edges 413 are contacted by 

surfaces 433 of the blade holder such that when the 
blade holder Is moved distally, surfaces 433 urge the 
fastener pushers 410 towards the distal direction. 

Referring to Fig. 6. fastener holder 460 also com- 
prises cartridge member 330 having a plurality of fas- 
tener slots 332, a knife slot 333, a rear slot 334 
through which the distal end 184 of the thrust bar 
enters, and socket 331 for retaining distal end 341 of 
the curved link. Elongated slot 335 receive pin 260 
and allows the fastener holder 460 to be both pivotally 
and longitudinally movable with respect to the anvil 
assembly support arm 240. Compression spring 480, 
which Is mounted between the anvil assembly support 
arm 240 and the fastener holder 460, exerts a longltu- < 
dinal biasing force to maintain the fastener holder 460 
in a proximal position. This biasing force is overcome 
when the instrument is actuated by pressing lever 80. 



The fastener holder 460 therefore exhibits a linear or 
longitudinal motion and a pivotal motion with respect 
to the anvil assembly support arm 240. Pivotal biasing 
forces are exerted upon the fastener holding cartridge 
5 460 by wire spring 67 and leaf spring 220. as exp- 
lained infra. 

It should be rioted that the Initial configuration of 
* e j^ °f *e apparatus Is such that the tissue con- 
tacting surface of the ifasterier holder^ Is biased by 

1 9 leaf spring ^o^ generally parallel spaced apart 
relation to the tissue contacting surface of the anvil 
?™ 240. The predetermined clearance or gap space 
between the two surfaces allows body tissue, such as 
VMM. ^! ^ue, to be positioned within the gap 

is space. The leaf spring 220 maintains "a biasing fbrce 
to keep the two above-mentioned surfaces in contact 
with the body tissue, thereby reducing the possibility 
of !t^ tody tissue enter the gap. 

Cartridge cap 320, which Is mounted to cartridge 

20 330, has inwardly projecting stubs 321 for retaining 
the ends of the leaf spring 390. 

Left and right side plates 300 and 290 respect- 
ively each have two inclined slots (301 and 302 in side 
plate 306; 291 arid 292 iri side plate 290) for retaining 
25 the bolts 384 and 385. which are slidable received 
therein. Said slots are defined by guide surfaces 
(301a, 302a, 291a, 292a, respectively) which contact 
*e pircumferentlai surfaces of the respective ends of 
the bolts disposed therethrough and restrain the 
30 movement of the bolts to a predetermined linear path. 
The width of the slots 301, 302, 291 and 292 closely 
match the width of the respective bolts 384 and 385 
while leaving enough clearance for free sliding of the 
bolts. Slots 304 and 294 receive cartridge pivot pin 
35 260, which pivotally mounts the fastener holder 460 to 
the frame. Slots 303 and 293 receive bosses 36 of the 
inner sides of the respective frames. Pins 31 0 are dis- 
posed respectively through apertures in the left side 
plate 300, the cartridge cap 320, the cartridge 330, 
40 and the right side plate 290. 

The anvil assembly comprises retainer support 
arm 240, anvil block 400, retainer holding strips 270, 
and retainers 280. Arm 240 is mounted between the 
distel arms 64a and 34a of the fr^ 
45 pins 250 disposed through corresponding apertures 
241 in the arm 240, and apertures 64d and 34d in the 
^#es. AP^f? ?42 in the arm receives cartridge 
pivot pin 260. In other embodiments, the anvil assem- 
b, Y 9?" include a mea^ ^ 
r^saW^ioadabfe instrumented or 
crimping meahs (for example, with metal staples). 

Referring additionally now to Fig. 9 t two-part 
bipabsorbable surgical fasteners useful in the present 
invention generally comprise a fastener portion 450 
having a backspan 451, and prongs 452 with barbs 
453 at the Hps thereof. The fasteners are initially 
located in slots 332 of the cartridge. When the pusher 
members 410 are distally moved, the finger-like p«K 



11 



EP 0458 568 At 



12 



jecBons 41 1 each contact the backspan 451 ofafas- 
tener450. thereby moving itforoughandoutof itsres- 
pective slot 332. the retainer portion 280 of the 
two-part fastener comprises a base 283 with colum- 
nar members 282 having apertures 281 for receiving 
the barbed prongs 452 of the fastener. Once 
engaged, the fastener and the retainer lock together 
hence the desirability of constructing them of bioab- 
sorbable material such as polyglycollde, polylactlde 
or copolymers thereof for sutun'hg body tissue. 

Referring again to Fig 6 and additionally to Figs 
7 and 8, retainers 280 are preferably mounted on 
retainer mounting strips 270 In arm member 240 such 
that each retainer Is aligned with a corresponding fas- 
tener portion in the respective fastener slots 332 
Mounting strip 270 includes a plurality of mounting 

P^271eachof which fncbonallyengagesarespeo- 
tlve aperture 281 of the retainer. Mounting strip 270 
also includes projections 273 which ride in a corre- 
sponding slot in retainer support arm 240, and which 
serve as a limiter to prevent lateJ^ sliding of the 
mounfing strip. Hook-shaped catches 272 snap into 
wndows 243 of the refainer support arm 240 thereby 
preventing the reteinermountingstrips270Mm drop- 
ping out of the support arm 240. Mounting strip 270 is 
■SSte&g&M be loaded with retainers prior to its 
in^pducbon into retainer support arm 240. this exter- 
nal retainer-loading feature of mounting strip 270 is 
P a ? cu ' ari y advantageous because the retainers are 
S" 88 «na«. e.g., about 0.2 inches in length 
and are therefore difficult to handle. Mounting strip 
270 permits retainers to be conveniently mounted 
onto mounting posts 271 and then the entire mounted 
assembly Is easily snapped info refainer support arm 
•PPunflng fresh retainers, and repositioning within 
retainer support arm 240. 

Preferably, at least two rows of retainers 280 are 
mou " ted fn a |rn 240, The rows are separated by an 
anva Wock400 which provides a means for contacting 
body issue and providing a backstop surface for the 
cutting edge 441 of the knife, when the barbed prongs 
Renter the top of the column members282. foe 
P2~n are P" sn ed out of the opposite end of the 
aperture 281 by the entering barb 453. and thereby 
d^Wge the refainer 280. releasing it from the anvil 

Referring to Figs. 10 to 1M***WWi*ntirw. 
tfally ih the open and unfred condition illustrated in 
mM $M lnie «l condition of the Instrument, 
retainer strip 500 is located In slot 214 of the spring 
r^inerbtock2i0. The distal end of the refainer strip 
500 extends beyond the distal end of slot 214 and is 
P^Wohed so as to retain proximal end 221 of spring 
220. The proximal end of the retainer strip 500 
extends beyond the proximal end ofslot2i4 to permit 
member 185 of the thrust bar to contact the retainer 
8trip ?Q9 and engage aperture 501 when the instru- 
ment is fired. For use in surgical operations the instru- 
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ment is positioned by the surgeon such that foe body 
bssue to be fastened is located In the U-shaped distal 
portion between the jaws of the instrument, Le. in the 
Sap between the fastener holder 460 and the anvil 
assembly. Leafspring 220 blasesthefastenerholder 
to an Initial position whereby the fastener holder is in 
Parallel spaced apart relation to the anvil assembly 
The gap between them Is of predetermined spacing 
soasto accommodate the body tissue to be operated 
upon. Extraneous tissue is excluded because thefas- 
tener^ 460 is biased so as to maintain contact 
with the body bssue. foereby leaving no exlrarobm fti 
the gap for extraneous tissue. ■ • 

The surgeon then actuates the instrument by 
Pivoting actuator or approximating lever 80 down (I e 
clockwise as shown) from the position shown in Fig: 
lOtpthe position shown in Fig. 11. By this movement, 
the fastener holder 460 Will move distally to a dosed 
position wherein it contacts foe body tissue foot 
§W M mm** PPCV tissue in a fixed position. 
Movmg the actuator lever 80 down also moves the 
clamp 160 forward and aligns lever 1 10 along foe lon- 
gitudmal axis of foe instrument The distal end of 
clamp 160 contacts the fastener cartridge 460 ^ and 
moves ft linearly from the Initial posftkm fo a dosed 
pp^ibon. Itshould be noted thatuntO lever 11 0 Is alig- 
ned, the fasteners cannot be fired. 

^^ n ?b^ent « fofe point is in foe condition 
"lustrated by Figs. 11 and 1 4 . The next step for the 
surgeoij is to release the safety catch 150 by pivoting 
itdown (counter-clockwise asshown), foereby putting 
the 'nsfrument in a ■ready to fire* condition. 

To fire the instrument the surgeon pivots the 
trigger lever 130 (counter-clockwise as shown) by 
manual application of a proximafly directed force. This 
movement in turn, pivots trigger insert 120 andcon- 
verts the Proximally directed force to a distally direc- 
ted force such that portion 122 moves lever 110 
distally. Lever 1 10 pushes the thrust bar 180 distally 
and thrust bar 180 presses on link 340. This motion 
is transferred by link 350 to cam bar 380. Cam bar 380 
has a path of movement defined by slots 201 292 

301,and 302. all ofwhlch are aligned in foe same pre^ 
determined: direction.'-"' "H v ' v "X'^T'*vTtT^?r!? w '.''^. ! 

Referrfng to Fig. 11. it can be seen that when the 
instrument is being fired member 1 85 of foe forest bar 
moves distally The sioped b^^ 
185 allows it to contact the proximal end of the 
retainer ship 500 and by a camming action, to move 
• rt aside.; 

The blade channel 420 Is moved forward by the 
cam bar 380 and surface 433 pushes foe fastener 
pushers distally, thereby driving foe fasteners out of 
? e slote ' and foto foe retainers. Detents 412 on the 
fastener pushers 410 mctionally engage the surface 
335 of their respective slots in cartridge 330. This fhc- 
bonal engagement prevents the fastener pushers 
from retumino to their Proximal oosition after thev 
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have been moved to their distal position. Knife blade 

440 is moved distally through slot 333 thereby cutting 

any body tissue 470 (shown in Fig. 15) between the 

knife and the anvil block 400 which the knife edge 441 

impinges. The instrument thereby creates an incision s 

^^^^^W^Mm^bf a row of fasteners 
on each side. 

The prongs 1^^ shap into lobk- 

ing engagement with slots 133 of the trigger and 
thereby prevent inadvertent firing of an unloaded 10 
instrument 

The Instrument is now in the fired position illus- 
trated by Figs. 12 and 15. 

As can be seen in Fig. 12, when the instrument is 
fully fired, member 185 has moved to its most distal 15 

position and has engaged aperture 501 of the retainer 
strip. ■ • 

Referring now to Rgs. 13, 15 and 16, to open the 
instrument and release the body tissue, the surgeon 
pivots the actuator lever 80 counterclockwise into the 20 
U PV!£# or ^(ea$ed ppsrflpn as shown in Fig; 13. The 
knife assembly, being biased proximally by spring 
390, retracts Into the fastener holder 460. The fas- 
tener holder 460 moves back to a proximal position. 
The thrust bar 180 and clamp 160 return to their 25 
proximal position because of the biasing force of 
spring 200. 

Member 185 of the thrust bar pulls the retainer 
strip 500 proximally, thereby releasing proximal end 
221 of leaf spring 220. Atthis point leaf spring 220 can 30 
no longer exert a biasing force on the fastener 
cartridge 460. U p to this point, the biasing force of wire 
spring 67, shown in Fig. 3A, was not sufficient to over- 
come the biasing force of spring 220. However, when 
leaf spring 220 Is released as described above; the 35 
biasing force of wire spring 67 quickly pivots the fas- 
ten er c^dge 460 into a^^ 
gap space between the fastener holder 460 and the 
a^vil assernbly support 240 is gi^tef in the fully 
opened final position than the gap space in the initial 40 
prefired position. This feature allows easy release of 
tissue after the instrument has been fired, while 
retaining the benefit of the controlled gap space in the 
prefired condition. In the preferred embodiment des- 
cribed herein, the initial motion of the fastener 45 
cartridge 460 is linear in the distal-proximal direction. 
The movement of the fired fastener cartridge to its 
final position is pivotal. However, other motion paths 
are also possible, , 

for its purpose of fastening body tissue, and the vari- 
ous parts can be made of materials appropriate to 
their function. For example, the body, actuator lever, 
and trigger can be injection molded from a high 
strength polymer. The frames, cam assembly, fas- 55 
tener pushers, and blade channel can be cbnstructed 
from an appropriate metal. 

The instrument has application in a full range of 



surgical applications including abdominal 
gynecological, pediatric, and thoracic surgery for 

resection and transection. In a preferred embodiment, 
the instrument includes bioabsorbable fasteners and 
retainers and has application in the creation of a tem- 
porary opening such as hysterotomy, to align the tis- 
sue layers and minimize bleeding during a cesarean 



Claims 

1 - ^parahis for applying a piur^ 

teners to body tissue or the like by gripping body 
tissue between fastener holding means 460 and 
fastener closure means 240 applying the festen- 
ers to the body tissue, and closing the fasteners, 
which comprises means 67 for pivotally biasing at 
least one of said fastener holding means 460 and 
said fastener closure means toward a position 
which provides separation of the body tissue from 
said fastener holding means 460 and fastener 
closure means 240, said pivotal biasing means 
67 being operable only after the fasteners have 
" been closed. 

2. Apparatus for applying a plurality of surgical fas- 
teners to body tissue or the like, which comprises: 
body means 10; 

fastener closure means 240 at one end 
portion of said body means for providing closure 
of surgical fasteners 450; 

fastener holding means 460 mounted rela- 
tive to said fastener closure means 240, said fas- 
tener holding means being adapted for holding a 
plurality of surgical fasteners 450; 

^Meast pne 6f said fasten er hold 
and fastener closure means being biased towanl 
a firatspaced position for reception of body tissue 
orthelike therebetween, whereby the body tissue 
is contacted by said fastener holding means and 
said fastener closure means; 

means 160 for moving at least one of said 
fastener holding means 460 and fastener closure 
means 240 toward the other to a second position 
sufficient to damp the body tissue positioned 
. therebietw^h;' '; . • 

means 410 for moving to* surgical fasten- 
ers toward said fastener closure means to effect 
closure of the surgical fasteners; 

means 67 for pivotally biasing at least one 
of said fastener holding means and fastener clos- 
ure means toward a position which provides 
separation of the tissue from said fastener hold- 
ing means 460 and said fastener closure means 
240, said biasing means b(Birig Operable only after 
said surgical fasteners 450 have been moved to 
effect dbsiire. 



15 



EP 0 458 568 A1 



16 



3. 



Apparatus for applying a plurality of surgical fas- 
teners to body tissue or the like; which comprises: 
body means 10; 

fastener dosure means 240 at one end 
portion of said body means for providing closure 
of surgical fasteners; 

festener holding means 460 mounted rela* 
tiyeto^difete 

holding means being adapted for holding a 

atleast one of said fastener holding means 
460 and fastener dosure means 240 being 
Wased towarda fffst spaced position forreception 
of body tissue or the like therebetween, whereby 
ft* body tissue is contacted by said fastener hoick- 
ing means and said fastener closure means; 

means 160 for moving atleastoneorsaid 
fastener holding means 460 and fastener closure 
m W? ?40 to^rd the other to a second position 
sufficient to damp the body tissue positioned 
therebetween; ' -, : 

means 410 for moving the surgical fasten- 
ers toward sidd fastener closure means to effect 
dosure of the surgical fasteners; and 

means 67 for biasing at least one of said 
fastener hdding means 460 and fastener dosure 
rneans 240 toward a position whereby the space 
toerebe^een exceeds 
^ P 0 ®^ Sia^ng means bett 
able only after said surgical fasteners have been 
moved to effect i ' 



tion. 



5. Apparatus as daimed in any one ofdaims 1 to 4 
wherein said means for moving the surgical fas- 
tener indudes at least one fastener pushing 
member 410 having a center line of 
offeetfrom axial drive means therefor. 

Apparatus as darned in anyone of the preceding 
daims wherein said means for biasing at least 
one of said fastener holding means and fastener 
closure means comprises: 

first means 67 for applying biasing force to 
said fastener hdding means to pivot said fastener 
holding means into an opened position; 

second means 220 for initially resisting the 
biasing force of said first means until said second 
means moves to a released condition; and 

third means 185 for releasing said second 
means in response to both application of drive 
force along said axial drive means and return of 
sakJ fastener hdding means to its proximal posh 
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4. Apparatus as claimed in any one of the preceding 7 
Ciainis wherein said fastener body means has a 
longitudinal portion endosing an axial drive 35 
means 180 for transmitting a drive fan** for dos- 
ing the fasteners. 
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7. Apparatus as daimed in Claim 6 wherein said first 
means 67 for applying biding force comprises a 
?P^9 associated with the body of the 
apparatus, said wire spring having a proximal por- 
ton 67b which is fixed to the fastener body 10, 
andam^ledi^r^ 
a boss 305, projecting laterally from the fastener 
holding means 460, said wire spring exerting a 
biasing force on said boss. 

?i MPil^s as daimed in Claim 6br7 whereiri ^ld 
second means 220 for initially resisting the bias- 
ing force comprises a leaf member associated 
with the body 10 of the apparatus and having a 
d !§M portion for cqn^rig the fastener holding 
Wm>M±Mmrt>er permitting longitudinal 
^9^on of the fastener holding means while pre- 
venting pivoting foereofc 

?i Apparatus as claimed in Claim 8 wherein said leaf 
member 220 comprises a leaf spring, with a distal 
portion in contact with the base of said fastener 
holding means, said leafspring applying a biasing 
force of such magnitude and direction so as to 
^ asln 9 force of said first means 67. 

10. Apparatosas daimed hai^^B^gvrt^ln 1 
s ?! d ^ans for releasing said second means 
comprises an elongate member 180 which is slid- 
ably movable from an initial distal position whe- 
rein said elongate member prevents said second 
means from moving to said released condition, to 
a Proximal position wherein said second means 
220 is released and free to move to its released 
condition; 

11. Apparatus as daimed in Claim TO wherein said 
elongate member 180 comprises a flexible strip 
500 having a longitudinally extending slot 501 . 

12. Apparatus as daimed in Claim 11 wherein said 
flerible str^ 

teriaL 

13 - Apparatus as claimed in Claim 11 or 12 wherein 
the axial drive means comprises a thrust bar 180 
£SYN a depending member 185 for engaging 
said slot 501 of said flexible strip 500. said thrust 
|r longitudinally movable from an inP 

l! ^ 91 position wherein said depending 
member ? 86 ® not in engagement with said slot, 
te a distal position wherein said depending mem- 
ber 185 engages said slot, and satt thrust liar 
bein9 returnab,e t0 a final proximal position whe- 
rein said depending member 185 moves said 
flexible strip 500 to its proximal oositibn for releas- 
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ing said second means. 



boss. 



14. Apparatus as claimed in Claim 13 wherein said 
depending member 185 of said thrust bar has a 
camming surface for contacting the proximal 5 
edge of said flexible strip 500. 

1 5, Apparatus for Substantially simultaneously apply- 
ing a plurality of surgical fasteners to body tissue 

or the like, Which (Mmprlsesi: tq 

a body 10 having a longitudinal |X)rtlbn 
enclosing axial drive means, a distal portion 
thereof defining a tissue reception aperture; 

fastener closure means 240 pj^itionecl at 
the distal portion of said tissue reception aper- is 
. turei ... 

fastener holding means 460 pivotally 
mounted rela^ closure hearts 

240 adjacent one end portion thereof and defining 
a space therebetween, said fastener holding 20 
means 460 containing a plurality of surgical fas- 
teners 450 arranged in generally parallel rows 
extending generally transversely to said longitu- 
dinal portion and fastener pushing means 410 for 
substantially simultaneously pushing said surgi- 25 
cal fanners;.::;:,; 

releasable means 220 for longitudinally 
advancing said fas^ means dlstafly to 

a closed position at least sufficient to contact 
body tissue positioned within said aperture- and 30 
for returning said fastener holding means to a 
proximal position; 

means for reception of user applied force 
and for translating same to dlstally directed drive 
force on said axial drive means generally in align- 35 
ment with said longitudinal portion; 

means for translating said distally directed 
drive force to said fastener pushing means; 

first means 67 for applying a biasing force 
to said fastener holding means to pivot said fas- 40 
tener holding means into an opened position; 

second means 220 for initially resisting the 
biasing force of said first means until said second 
means moves to a released condition; and 

third means 185 for releasing ^id s^ond ^ 
means in response to both application of said 
drive force along said axial drive means and 
release of said releasable means for longitudi- 
nally advancing said fastener holding means, 



16. Apparatus as claimed in Claim 15 wherein said 
first means 67 comprises a wire spring 
associated with the body 10 of the apparatus* 
said wire spring having proximal portion 67b 
which is fixed to the fastener body, and a movable 
distal portion 67a which contacts a boss 305 pro- 
jecting laterally from the fastener holding means, 
said wire spring exerting a biasing force on said 
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17. Apparatus as claim in Claim 15 or 16 wherein said 
second means 220 comprises a leaf member 
associated with the body 10 of the apparatus arid 
having a distal po^pn forc»ntectin the fastener 
holding means, said leaf n iqn- 
g^dinal motion of the* fastener holding means 
while preventing pivoting thereof. 

18. Apparatus of claimed In Claim 17 wherein said 
leaf member 220 comprises a leaf spring with a 
distal portion in contact with the base of said fas- 
tener holding means,?safd leaf spring applying a 
biasing force of such magnitude and direction so 
as to resist the blading force of said first means. 

19. Apparatus as daim^d ih any one of Claim 15 to 
18 v^rein said third 

gate member 1610 which is slidably movable from 
an initial distal position wherein said elongate 
member prevents said second means from mov- 
ing to said released condition; to a proximal posi- 
tion wherein said second means 220 is released 
and free to move to its released condition. 

20. Apparatus as claimed in Claim 19 wherein said 
elongate member comprises a flexible strip 500 
having a longitudinally extending slot 501. 

21. Apparatus as claimed In Claim 20 wherein said 
flexible strip is fabricatec* from a polymeric ma- 
terial. 

22. Apparatus as daimed in qaim 20 or 21 wherein 
the axial drive means comprises a thrust bar 180 
haying a depending member 185 for engaging 
said slot 501 of the flexible strip 500, said thrust 
bar 180 being Iphgitudirialiy movable from an ini- 
tial proximal position wherein said depending 
member is not in engagement with said slot, to a 
distal position wherein said depending member 
engages said slot, and said thrust bar being 
returnable to a final proximal position wherein 
said depending m^berB 

to its proximal position for releasing said second 
: means. 

23. Apparatus as claimed in Claim 22 wherein said 
depending member 185 of the thrust bar 180 has 
a camming surface for contacting the proximal 
edge of the flexible strip. 

24w Apparatus as dalmed in any onf of claims 15 to 
23 wherein said axial drive means is offset from 
the axial centerline of movement of the fastener 
pushing means 410. 
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